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CERAMIC USES OF ARKANSAS NEPHELINE SYENITE
HARRY J. REYNOLDS

University of Arkansas
Introduction.

Nepheline syenite has many uses in the ceramic industry.

One of its principal uses is as a flux--a substance that melts at a lower temperature than the other ingredients of a composition.
Arkansas nepheline syenite deposits have not been developed commercially for ceramic use because of
the difficulty of removing objectionable iron-bearing minerals.
Occurrence and Dis tribution. Nepheline syenite is found in Arkansas principally in four localities: Pulaski County just south of Little Rock, Saline
County in the vicinity of Bauxite, Garland County near Potash Sulphur Springs,
and Hot Springs County at Magnet Cove. The total area of the exposed rock is
approximately 13 square miles. The area south of Little Rock is the largest exposure, occupying an area of 6 square miles. This outcrop represents a dome, or
boss, of a much larger, buried batholith. The area is easily reached by paved
highways and railroads which follow the east and west sides of Granite Mountain.
Petrographic Analysis. Arkansas nepheline syenite is a quartz- free igneous
rock composed of potash feldspar and nephelite with various amounts of ferromagnesian minerals. The predominant rock type is a hornblend nepheline syenite
(blue syenite) which comprises some 85 per cent of the total exposure.
A much
smaller exposure is composed of a biotite nepheline (gray) syenite (1).
Experimental Work. The FeoO, content of the raw nepheline syenite is about
4 per cent. Flotation has been used to reduce this content to 0.85 per cent.
The syenite termed "Cottrell fraction" in the following data is that syenite
which has been collected from the dust control system of a plant which crushes
nepheline syenite for use in the manufacture of roofing. "Beneficiated Cottrell" is that part of the Cottrell fraction from which some of the iron has
been removed by wet magnetic separation.
Following is a summary of the work done on Arkansas syenite during the past
year:

Preliminary tests showed that incorporation
Single-coat porcelain enamel.
of Cottrell- fraction syenite produced as good a single-fire enamel as feldspar, with the exception of a slight off-color. The syenite enamel was graywhite; the feldspar enamel was white. The 1.512 index of refraction of the syenite frit was slightly higher than the 1.507 index of the feldspar frit. In the
newer enamels, color stains often are added to produce colors of a wide range so
that the slight off-color caused by syenite would not necessarily be detrimental to the end product.
Floor Tile. Bodies containing feldspar fired to a white color, while the
syenite bodies ranged in color from tan to chocolate brown. The syenite-substituted bodies matured at a lower temperature than the bodies containing feldspar
and had greater strength.
Some of the Cottrell fraction was beneficiated by wet
magnetic separation and incorporated into the same floor- tile composition. The
bodies containing beneficiated syenite had slightly higher strength, lower water
absorption, and equal shrinkage compared with the bodies which contained the
The pleasing brown colors produced by syenite could
Cottrell-separated syenite.
be used to advantage commercially.
Bodies containing Cottrell- fraction syenite substituted
Sani tary Ware.
for feldspar mature at a lower temperature, and have greater strength, lower
water adsorption, and greater shrinkage.
The unfavorable buff color of the
syeni te- containing bodies probably prohibits its commercial use for such compositions, although the modern trend is to use colored glazes on sanitary ware
bodies in preference to the clear glaze traditionally used, making it difficult
to determine whether the body was white or buff before glazing.
Hotel China.
For equal shrinkage and water adsorption, the syenite conThe buff
taining-bodies had higher strength than those containing feldspar.
color and iron specks prevent the use of the Cottrell-fraction syenite for such
bodies, except where a dark glaze is to be applied.
*
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Structural Clay Products.
The addition of Co ttrell- fraction syenite to a
commercial brick clay definitely improves the strength, increases shrinkage,
lowers adsorption, and enriches the color. Additions of 3 and 5 per cent syenite were made.
The 5 per cent addition increased the fired strength approximately 20 per cent. From the data it appears that the glossy bond formed when
syenite is used is stronger than that formed when feldspar is employed.
Electrical Porcelain Bodies.
The Cottrell nepheline syenite body matured
at lower temperatures
than the Lakefield syenite body; however, the beneficiated
Cottrell body matured at the lowest temperature of the three bodies tested.
The dielectric constant for beneficiated Cottrell was highest, followed by
Lakefield syenite and finally the plain Cottrell fraction. There was not a
great deal of difference in dielectric constant
for the first two groups (7.1
and 7.0) but, as there were only two tests run for each group, this information
The color of the Lakefield syenite body was white, while
may not be reliable.
the plain Cottrell and beneficiated Cottrell bodies were gray- tan with brown
specks throughout the body. The data on dielectric strength indicate that
the Co ttrell-beneficiated bodies have the highest values, while the Lakefield
syenites are next, followed by the plain Cottrell fraction.
An effective brown glaze for electrical porcelain can be made with
Glazes.
Arkansas-grade nepheline syenite, Arkansas manganese ore, and brick clay, with
small amounts of fluxing materials. The intensity of the brown glaze can be
varied by varying the amounts of the major components.
Vitrified Grinding Wheel Body. Grinding- wheel bodies of 60-grit AlgOg and
SiC were made using 10 per cent, 20 per cent, and 30 per cent bond, classified as
In general, the porosity of the bodies
soft, medium, and hard, respectively.
made for tensile- strength tests was lower than the bodies made for modulus-ofThe bodies made with nepheline syenite had greater modulus of
rupture tests.
rupture, greater tensile strength, less shrinkage, and higher Rockwell hardness
numbers than bodies made with feldspar, even though both bodies were fired to
the same temperature.
The dry shrinkage of both bodies was the same.
Sewer Pipe. Correspondence with a leading manufacturer of sewer tile indicated that nepheline syenite can be used to advantage.
Conclusions.
Our work indicates that nepheline syenite can be used to some
advantage in all products noted above. There are some in which the unavoidable
buff or brown color, caused by iron, is a disadvantage at present, but with
proper application in colored bodies or colored glazed, Arkansas nepheline syenite can be used.
A considerable saving in raw material and fuel can be realized from the low cost of nepheline syenite and its lower maturing temperature.
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